Modification of epithelial permeability by cationic polypeptides.
It has been demonstrated that protamine sulfate (PS; a cationic polypeptide composed of 70% arginine) increases the apical membrane conductance of the mammalian urinary bladder. In this report, synthetic cationic polypeptides (CpP; e.g., polyarginine) were used to determine whether the response of the bladder to PS was due to its cationic nature (i.e., its arginine content). We demonstrate that CpP induce a large increase in the cation and anion conductance of the apical membrane of the rabbit urinary bladder epithelium. The modulation of the membrane conductance by CpP is dependent upon a number of parameters. 1) The magnitude of the conductance change was voltage dependent. 2) An increase in the total charge per molecule increased the rate of conductance change. 3) An increase in the charge density (ratio of charged amino acids to total amino acids) increased the rate of change of conductance. 4) La3+ inhibited the ability of CpP to alter the membrane conductance. 5) The rate of reversal of the CpP-induced conductance was dependent upon the total charge per molecule as well as the charge density. 6) The level of self-inhibition (ability of solution CpP to inhibit the CpP-induced membrane conductance) was inversely correlated with the charge density and was also concentration dependent, with less inhibition occurring at low mucosal CpP concentrations. These data are consistent with a model developed to describe the effect of PS on the conductive properties of the urinary bladder epithelium.